Class XI Chapter 9 - Sequences and Series

Maths

Exercise 9.2

Find the sum of odd integers from 1 to 2001.

Answer

The odd integers from 1 to 2001 are 1, 3, 5, ...1999, 2001.
This sequence forms an A.P.

Here, first term,a =1

Common difference, d = 2
Here, a+(n—1)d = 2001
= 1+(n—1)(2)=2001

= 2n—2=2000
—n=1001

i

S, = ;[ELH{H— ]]ﬂ’]

n

Ig?l[ﬂxl+[lﬂﬂl—ljx3]

1001

[24+1000x2]
_1001

= 2002

=1001:=x1001
= 1002001
Thus, the sum of odd numbers from 1 to 2001 is 1002001.

Find the sum of all natural numbers lying between 100 and 1000, which are multiples of

5.

Answer

The natural numbers lying between 100 and 1000, which are multiples of 5, are 105,

110, ... 995.
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Here, a =105 andd =3
a+(n—1)d =995

::»Iﬂﬁ—l—[n—]]:? 995

—=n—1=178
=n=179
179, . i
oS, :T_E[Iﬂ3}+{]?‘}—l}|{:~}J
179

h

—-2(105)+(178)(5) ]
=179[ 105 +(89)5]

= (179)(105 +445)

= (179)(550)

= 98450

Thus, the sum of all natural numbers lying between 100 and 1000, which are multiples

of 5, is 98450.

In an A.P, the first term is 2 and the sum of the first five terms is one-fourth of the next

five terms. Show that 20" term is -112.

Answer

First term = 2

Let d be the common difference of the A.P.
Therefore, the A.P.is2,2+d, 2+ 2d,2 + 3d, ..
Sum of first five terms = 10 + 10d

Sum of next five terms = 10 + 35d

According to the given condition,

1{J+]:}c!:%{|t}+35d]

= 40+ 404 =10+ 354
= 30 =34
= =—6
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Sty =a+(20-1)d =2+(19)(-6)=2-114=-112

Thus, the 20 term of the A.P. is -112.

11
6, =——,=3,...

How many terms of the A.P. 2 are needed to give the sum -25?
Answer
Let the sum of n terms of the given A.P. be -25.

H

5 = [Er.;r+[1;=— I]u’]

It is known that, 2 , Where n = number of terms, a = first term, and
d = common difference
Here, a = -6

11 2
d=- g1t
2

1
2

Therefore, we obtain

]

[ ]
— 50 =n -12+ﬂ-_}

2 2
7
— 50=n —'—5+ﬂ}
22

= —100=n(-25+n)
—=n =25n+100=0
—=n" =5n-20n+100=0
:>n|{u—5}—2ﬂ{n—5]:ﬂl

=n=200r5

1 1

In an A.P., if p®" term is 9 and g™ term is # , prove that the sum of first pg terms is

lz{pqr +1) where p = q.
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Answer
It is known that the general term of an A.P.isa, =a + (n - 1)d

~ According to the given information,

]
pterm=a, =a+(p-1)d =— (1)
&f
g" term =g, =a+(g-1)d = ] .(2)
: P
Subtracting (2) from (1), we obtain
{p—]}n’—[q—l]u’:l—l
q P
=(p-1-g+1)d = P4
' : P
=(p-q)d=""1
P
:;au’:L
Py
Putting the value of d in (1), we obtain
ﬂ‘+{p—|]—=l
Pqoq
11 I 1
= d=—-—4+—=—
q9 9 P4 Pq
: _ 1, _
Sp =5 [2a+(pg-1)d]
pg| 2 |
== —+I:pq—1}—}
E Lﬂq Pq
Lo
—'+§[Pﬁf—])
LS U .
LA I TaAs:
1
:2[;:rqr+1)
1
~(pg+1)

Thus, the sum of first pg terms of the A.P. is 2
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If the sum of a certain number of terms of the A.P. 25, 22, 19, ... is 116. Find the last

term
Answer

Let the sum of n terms of the given A.P. be 116.
n
§ =—|2a+(n-1)d
=5 [2a+(n=1)d]
Here,a =25andd =22-25=-3

w8 = ;[Ex 25+ (n- I]{—.‘i}]

=116 ="[50-3n+3]
2

= 232 =n(53-3n)=53n-3n"
=3n" —53n+232=0
= 3" —24n-29n+232=0
= 3n(n-8)-29(n-8
= (n—8)(3n-29)=0

29
=n=8orn=—

3

%

However, n cannot be equal to 3, Therefore, n = 8
~ag=lastterm=a+ (n-1)d=25+(8-1) (- 3)
=25+ (7)(-3)=25-21
=4
Thus, the last term of the A.P. is 4.

Find the sum to n terms of the A.P., whose k' term is 5k + 1.
Answer

It is given that the k™" term of the A.P. is 5k + 1.

k"term =ar=a + (k- 1)d

~a+(k-1)d=5+1

a+kd-d=5k+1
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Comparing the coefficient of k, we obtaind =5

a-d=1
>a-5=1
>a=6

If the sum of n terms of an A.P. is (pn + gn®), where p and g are constants, find the
common difference.

Answer

S, =-[2a+(n~1)d]

It is known that, 2
According to the given condition,

%[Za -I—{n - I]d—‘: pn+qn:

ﬁ%[lu +nd d]:pn Fqn®

: d .
——na-+n- =" =pn+qn-
a+n —-n-o=pn+q

Comparing the coefficients of n? on both sides, we obtain

2=
~d=2gq

Thus, the common difference of the A.P. is 2qg.
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The sums of n terms of two arithmetic progressions are in the ratio 5n + 4: 9n + 6. Find
the ratio of their 18" terms.

Answer

Let a4, a,, and di, d, be the first terms and the common difference of the first and
second arithmetic progression respectively.

According to the given condition,

Sum of n terms of first A.P.  Sn+4

Sum of 1 terms of second A.P. 9n+6
n

2[2”' +(n-1)d, | Sned

(20, +(n-1)d. ] nt6

2a,+(n-1)d, 5n+4
2a,+(n-1)d, 9In+6

—

Substituting n = 35 in (1), we obtain
2a,+34d, 5(35)+4
2a, +34d, 9(35)+6

a,+17d, 179

a,+17d, 321

18" term of first AP.  a +174,
18" term of second AP, +17d,

From (2) and (3), we obtain
18" term of first AP. 179
18" term of second A.P. 321
Thus, the ratio of 18" term of both the A.P.s is 179: 321.

If the sum of first p terms of an A.P. is equal to the sum of the first g terms, then find
the sum of the first (p + g) terms.

Answer

Let a and d be the first term and the common difference of the A.P. respectively.

Here,
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=‘f-;|:2f.r+{p—|}d:|
S, =%[2u+{g—|]d:|
According to the given condition,
*"[zm (p-1)d|= [vu+ g-1)d]
= p[2a+(p-1) u’] g[2a+(q-1)d]
= 2ap + pd(p—1)=2aqg+qd(g-1)
=2a(p-q)+d| p(p-1)-q(g-1)]=0
:>2£J(p—q)+d|:p:—;'r—q:+q]:ﬂ
=2a(p-q)+d[(p-q)(p+q)-(p-q)|=0

=2a(p-q)+d[(p-q)(p+q-1)]=0
=2a+d(p+g-1)=0
—2a

d = 1
- p+g-1 (1)
. 7+
. £ qui2-17+{p+q—]}~d:|
: P+q 2a )
=8 = 2a+{p+q—l] | [From (1)]
' 2 ptg—1)

= %[Za - Za]

=1
Thus, the sum of the first (p + @) terms of the A.P. is 0.

Question 11:
Sum of the first p, g and r terms of an A.P. are a, b and c, respectively.

a b c
—(g=r)+=(r-p)+=(p-q)=0
Prove that ¥ 4q r

Answer

Let a; and d be the first term and the common difference of the A.P. respectively.

According to the given information,
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S, = 'fI:Eﬁr] +|[_r;r—1}u":: a

2a

= 2a,+(p-1)d =— (1)
P

S, = g[za, +(g-1)d]=b
2b

= 2a,+(g—1)d =— -(2)
q

S, = ;I:Ef.-, +{r—l]n’] =c
2

= 2a,+(r—1)d = ..(3)

.
Subtracting (2) from (1), we obtain

] 2 2
(p=1)d—(q-1)d =222
P q

2ag —2bg
bq
2ag = 2bp
Pyq
de 2(ag—bp) (4)
pa(p=q)

:::u’{p—l—q+|]=

=d(p-q)=

Subtracting (3) from (2), we obtain

. . 2 :
(g=1)d—(r—1)d = b 2
g r
2 2
=d(g-1-r+l)= b _ %
=y T
2br =2gc
qr
2(br—gc)

grig-r)

:}d{q—r']:

—=d = 3)

Equating both the values of d obtained in (4) and (5), we obtain
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aqg—hp  br-gc
pa(p-a) qr(g-r)
= qr(g—r)(ag—bg)=pg(p-q)(br—gc)
= rlag-bp)(g-r)=p(br—gc)(p—q)
= {frff.f' —hpr}[q - r} = {hpr - pqc‘j[p— q)

Dividing both sides by pgr, we obtain

VP4 LG

a b c
=—(g-r)-——(g-r+p-q)+—(p—q)=0
2 q r

a b c
= — - = F= + — = =1
p(ff r) q(f p)+=(p-q)

Thus, the given result is proved.

The ratio of the sums of m and n terms of an A.P. is m?: n%. Show that the ratio of m™"

and n term is (2m - 1): (2n - 1).

Answer

Let a and b be the first term and the common difference of the A.P. respectively.

According to the given condition,

Sum of m terms m-

Sum of nterms  n’

T [2;1 +{m- 1}::[]

== =—
n[23+(n—l)d] n
2

Za-l—[m—l:ld_m
2a+(n-1)d T n

(1)

p—

Puttingm =2m -1andn = 2n -1 in (1), we obtain
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2a+(2m-2)d 2m-1

2a+(20-2)d  2n-1
a+(m-1)d 2m-—

— "+(m ] =1IT1 I {2}
a+(n—l]d 2n-1

m" term of A.P. B El-l-{lﬁ—l}d [3)
n" term of AP, a+{n—]}d

From (2) and (3), we obtain
m" term of AP 2m-1
n"term of AP 2n-1

Thus, the given result is proved.

If the sum of n terms of an A.P. is 3n’ +5n and its m*™ term is 164, find the value of m.
Answer

Let a and b be the first term and the common difference of the A.P. respectively.
an=a+ (m-1)d =164 ... (1)

S = ;[Eu+[13— I]u’]

i

Sum of n terms,

Here,

;[2:’1 i ﬂ’] =3n +5n

= na+n -—=3n" +5n

b3 | S

Comparing the coefficient of n? on both sides, we obtain
d

-
— =3
A
.

== d =06
Comparing the coefficient of n on both sides, we obtain

d .
q——=>5
2
—=a—-3I=>5

—=a==8
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Therefore, from (1), we obtain
8+ (m-1)6 =164
=>(m-1)6 =164 -8 =156
>m-1=26

=>m =27

Thus, the value of m is 27.

Insert five numbers between 8 and 26 such that the resulting sequence is an A.P.
Answer

Let Ay, A,, A3, A4, and As be five numbers between 8 and 26 such that

8, Ai, Ay, As, Ay, As, 26 is an A.P.

Here,a=8,b=26,n=7

Therefore, 26 =8+ (7 -1)d

=6d=26-8=18

>d=3

Aj=a+d=8+3=11

Ab=a+2d=8+2x3=8+6=14
A;=a+3d=8+3%x3=8+9=17
Ab=a+4d=8+4x3=8+12=20
As=a+5d=8+5x%x3=8+15=23

Thus, the required five numbers between 8 and 26 are 11, 14, 17, 20, and 23.

a' +b"
n—| =1
If @ +b" isthe A.M. between a and b, then find the value of n.

Answer
a+h

A.M. of aand b 2

According to the given condition,
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a+h a’ +h"

2 a’l+ b
ﬁ{u—b}{fr" 'y p ] = 2{_:;” +b" ]]
= a"+ab" +ba" +b" =2a" +2b"
= ab"' +a" 'b=a" +b"
—ab"' —b"=a"—a"'b

=b" ' (a-b)=a""(a—b)

=1

—=h" =
._r' .l
fat _]_'“a'
() =1-(2)
I-\. .-J I-\.?.-J
=n-1=1
= n=I1

Between 1 and 31, m numbers have been inserted in such a way that the resulting

sequence is an A.P. and the ratio of 7" and (m - 1) numbers is 5:9. Find the value of

m.

Answer

Let Ay, A,, ... A,, be m numbers such that 1, Ay, A,

Here,a=1,b=31,n=m+ 2
~31=1+(m+2-1)(d)
>30=(m+1)d

e 30 {]]
i+

Aj=a+d

A, =a+ 2d

As;=a + 3d ..

~A,=a+ 7d

Api=a+(m-1)d

According to the given condition,

.. Am, 31 is an A.P.

Page 19 of 80



Class XI Chapter 9 - Sequences and Series Maths

a+Td 5
ca+[m— l}f! Q

oq| 30 1

+1
. a(’”/ ), -

I+{m—1]|l 30

L+
m+1+7(30) 5
m+1+30(m—1) 9

[From (1)]

m+1+210 5
m4+1+30m-30 9
m+211 5
3Im—-29 9

= Om + 1899 =155m — 145
= 155m —9m =1899 + 145
= 146m = 2044

=14

Thus, the value of mis 14.

A man starts repaying a loan as first installment of Rs. 100. If he increases the
installment by Rs 5 every month, what amount he will pay in the 30" installment?
Answer

The first installment of the loan is Rs 100.

The second installment of the loan is Rs 105 and so on.

The amount that the man repays every month forms an A.P.

The A.P. is 100, 105, 110, ...

First term, a = 100

Common difference, d = 5

A =a+ (30-1)d

= 100 + (29) (5)

= 100 + 145

= 245

Thus, the amount to be paid in the 30" installment is Rs 245.
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The difference between any two consecutive interior angles of a polygon is 5°. If the
smallest angle is 120°, find the number of the sides of the polygon.

Answer

The angles of the polygon will form an A.P. with common difference d as 5° and first
term a as 120°.

It is known that the sum of all angles of a polygon with n sides is 180° (n - 2).

5.8, =180°(n-2)

= %I:Zaw{n— 1)d |=180°(n-2)

= 2[240°+(n-1)5°]=180(n-2)

= J?[24{1+[a?—1}5] =360(n-2)
= 240n+5n" —5n=360n—"720
= 5n* +2351-360n+720 =0
=51 —125n+720=0

=i —25n+144 =0

—n —16n-9n+144=0

= n(n-16)-9(n-16)=0

= (n-9)(n-16)=0

=n=%orl6
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